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the Greenwich circumpolar observations down to 75 0 
Z.D., as well as those of the Pulkova Tables 
(2) That accordance between the Cape and Greenwich 
N.P.D.’s would be secured by the Pulkova Tables. 

{3) The Greenwich Sun observations require the refractions 
of the Tabulae Regiomontanae. 


Note on Pogson’s Manuscripts , relating to his proposed “ Atlas of 
Variable Stars.” By J. G. Hagen, S.J. 

(Communicated by the Secretaries.) 

During the astronomical congress held this summer (1898) at 
the Harvard College Observatory, the writer was kindly permitted 
to examine the manuscripts of the late N. R. Pogson, which are 
preserved in a fireproof building of that observatory.* The 
readers of the Notices are aware, at least in a general way, of 
Pogson’s plans from a report in vol. xx. p. 143, and of the un¬ 
finished state of his work from the Obituary in vol. lii. p. 235. 
The following note is intended to give in outline the character 
and progress of his work as far as they are shown by the manu¬ 
script itself. From the Obituary we only recall that Pogson 
carried on his work in three different places—namely, at the 
Radcliffe Observatory from 1851 to 1858, at the Hartwell Obser¬ 
vatory from 1859 to i860, and in Madras from 1861 to 1891, 
the year of his death. 

The best knowledge of Pogson's work on his proposed Atlas 
would of course be obtained from the publication of the list of 
all the finished catalogues and charts. Yet as this list is rather 
extensive, it seems better to give here only a summary state¬ 
ment. 

The manuscripts consist of catalogues of star places and 
magnitudes, and of a few charts plotted by hand. There is no 
introduction to give information on the plan of the Atlas, the 
methods employed or the instruments used, yet the catalogues 
and charts, with a few interspersed notes, will give a pretty com¬ 
plete idea of Pogson’s work. 

* Inquiry was made of Father Hagen by the Secretaries, how the papers 
©f Mr. Pogson came to be at Harvard College Observatory. In reply, Father 
Hagen kindly sent a letter from Professor Pickering, giving the following 
information:— 

“ The papers were sent to the Harvard College Observatory after corre¬ 
spondence with the family of Mr. Pogson, and especially with his sister, Mrs. 
Baxendell. I understood that her son expected to reduce Pogson’s observa¬ 
tions of variable stars, and I recommended that these maps and catalogues 
should be published in connection with them. I shall of course be glad to 
take any steps which will secure their publication. Meanwhile, like other 
extensive collections of observations deposited here, they are available for any 
use that ean be made of them.” 
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1. The general flan of the work comprised all the telescopic 
variables in the northern and southern hemispheres, also a great 
number of suspected variables, and finally the temporary stars. 
There is no reference to the naked-eye variables. For each 
variable a separate chart with catalogue was contemplated* 
except when two or three variables are sufficiently close to each 
other. Each chart was to measure i° 2 o' in declination, and 
a corresponding amount in right ascension, and was to comprise 
all the stars of this area down to the 13th magnitude. On a 
very few catalogue sheets the magnitudes go as far as the 14th, 
while in some they reach only 12 J M , according to the progress o£ 
the “interpolations,” which will be mentioned below. The 
original plan seems to have fixed the limit of magnitudes to i2 M , 
for in a note to S Virginis, in 1862, Pogson says : “ Many 
minute stars have of late been observed much too faint for 
insertion in any map as 12 mag.” 

2. About the instrumental equipment and methods of observa¬ 
tion we learn from the manuscripts that equatorials were used 
with magnifying powers of 84 (from 1859 December), 52 (in i860), 
and 70 (from 1865 April), and a field of view of over half a 
degree. Several “ reticles ” are mentioned : “ a new reticle 
adapted for general use ” in 1859 (note to 0 Ceti ), a “ Smythian 
telescope reticle applied to the equatorial by Lerebours and 
Seeretan” in 1865 (note to R Atcrigce), and finally a “new 
reticle made by Messrs. P. Cir(?) & Sens, Madras,” in 1875 (note 
to U Cephei , p. 2). Of what material or in what shape these 
reticles were made is not recorded. However from a slip 
referring to the catalogue of T Cassiopeice (commenced in 1874) 
it is possible to compute the scale value of the reticle then used. 
From several “interpolated” stars follows : one division=2'*5. 

The observations were arranged by Pogson in such a way that 
he first “noted the magnitudes and declinations,” and then 
several days or weeks later “ put in the right ascensions ” (notes 
to S Virginis and R Hereulis , 1862-63). 

His estimates of brightness were not made by intervals or 
steps, but directly to full magnitudes, without decimals. Half 
magnitudes are found near the limit of visibility, like 12.13 or 

I 3* I 4* 

The declinations were estimated by tenths of a scale division. 
Hence for the scale value 2'*5 they may have reached an exact¬ 
ness of a quarter of a minute. 

The right ascensions were determined in stripes which had 
generally a width of 20' in declination, but sometimes of 30' or 
of 1 o', according to the density of the field of view. Whether 
the eye-and-ear method was used, or a registering apparatus, is 
not said. After these stripes or zones were finished, fainter stars 
were inserted by “ interpolation,” usually several years later. 
Some star, bright or faint, was taken as zero point, and others 
connected with it by notes like the following : 12, 2*5 sf. 5, or 
12.13, 1 nf. 25, which, from a comparison with the catalogue, 
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must be interpreted as follows: i2 M , — 6'-2 -f 5 s and 12.13 11 
+ 2 ,4 5 + 25 s respectively. 

3. The catalogue for each variable star consists of four parts : 
First, an extract of fundamental stars from meridian observa¬ 
tions (Argelander, Bessel, Brisbane, Cape, Cordoba, Lacaille, 
Lalande, Madras, Badcliffe), to which are added comparison stars 
determined by Chacomac, Winnecke, or Schonfeld. Secondly, a 
fundamental list of stars made from these extracts and reduced 
to 1860*0. Reductions to igoo'oare prepared on separate sheets, 
but were not carried out. The third part of the catalogue gives 
the magnitudes and star-places in four distinct zones, each 20' 
wide. The magnitudes are given without decimals, as was men¬ 
tioned before. The positions are not given differentially from 
the variable, but absolutely for the equinox of 1860*0, to full 
seconds of time and tenths of minutes of arc. The fourth part 
of the catalogue contains the faintest stars determined by inter¬ 
polation. 

There are about 7 5 stars on a full page of the catalogue, and 
about 50 stars on an average page (including fractions of pages). 
The average number of pages for a variable is 4^, from which 
follows that the average number of stars for a chart is over 200. 

The number of catalogues which seem to be complete is this : 

84 variables with faint minima (< io M b 

22 „ „ bright „ ( = ic M ). 

21 suspected variables (never confirmed). 

7 temporary stars, or 

134 in all. In these catalogues there is no difference as to the 
limit of magnitude, whether the variable have a faint or a bright 
minimum, all being carried down to 13^. 

Of the unconfirmed variables 10 seem to have been suspected 
by Pogson himself, since they are not found in any catalogue of 
variable stars ; 5 of them occur in Schonfeld’s Catalogues I. or 
II., but are marked as doubtful ; and the remainder are men¬ 
tioned by Gore or Gould as suspected of variability. The cata¬ 
logues of these objects are as elaborate as the others, the number 
of stars contained being on the average over 200, and the limit 
of magnitude i3 M . 

Of the temporary stars 3 are ancient (of 1572, 1600, and 
1604), the other 4 were contemporary with Pogson, that of 1863 
having been seen by himself only. 

4. The charts , of which there are 18, are not Pogson’s work¬ 
ing charts, but seem to be intended either as specimens for the 
engraver or as the final copies for reproduction. They are about, 
4 inches square, with the name of the variable written above, 
the range and period of variation below, and the position for 
setting on the right and left. The projection of the net is 
conical, and the coordinates are drawn from io' to 10' in declina¬ 
tion, and from i m to i m in right ascension. As the central cross 
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of these coordinates is thus marked by a multiple of io' and i m , 
the variable falls a little outside of the centre of the chart. 

The inspection of the manuscripts, and even the reading of 
this summary statement, cannot fail to produce the highest 
admiration for Mr. Pogson J s activity and perseverance, and this 
admiration is greatly increased if we recall his extended meridian 
work and other official duties. The latter may have been the 
occasion that his greatest activity on the Atlas fell in the years 
1863-65, with 39 catalogues, and in 1874-78, with 35 catalogues. 
He commenced his first catalogue in 1853, at the age of 24, and 
his last in 1882, or 9 years before his death. To keep up an 
arduous work like this for thirty years, without seeing it in 
print, and even without a definite prospect of ever finishing it, 
supposes an enthusiasm that is indeed very rare. 

Two questions naturally offer themselves to us : why was 
such enthusiasm and labour not crowned with more success, and 
what should be done with the manuscripts ? 

While there may be several answers to the former question, 
one is given by the manuscript itself : the plan was too vast for 
any one man, considering the area of the charts and their 
number. Had Pogson limited at least the one or the other he 
would have been able to accomplish his plan, and the Atlas would 
have been none the less valuable. Indeed, an area as small as 
30' square seems almost unnecessarily large for the insertion of 
the smallest comparison stars, and this would have been less than 
one-seventh of the area that Pogson undertook to fill out. The 
number of the charts might have been limited by setting aside 
the variables with bright minima, the suspected variables and 
the temporary stars. As regards the first class, one may wonder 
what the purpose could have been of mapping the stars down to 
the thirteenth magnitude, when the minimum brightness of the 
variable never falls below the tenth. Some examples will illus¬ 
trate this question. The catalogue for T Monocerotis (variation 
6 M —8 M ) has nine pages with nearly 500 stars ; that for S Puppis 
(7 m _9 m ) p a g es * that for U Sagittarii (7 M -8 M ) seven pages ; 

that for g Cephei (4 M -5 M ) eight pages * and that for ?? Argus 
(Carinse), which varies from i M to 7 M , no less than fifteen pages, 
with 845 stars. And in all these cases the catalogues give the 
magnitudes down to the thirteenth. 

Pogson’s work on suspected variables was crowned with many 
discoveries (in Chandler’s Catalogue I. no less than fourteen 
variables are connected with his name) ; yet elaborate charts for 
objects, whose variability was confessedly doubtful, were a great 
loss of time for him, and would have been an unnecessary expense 
to the subscribers of the Atlas. 

Finally the temporary stars are not variable stars in the 
proper sense of the term as now used, and do not belong to a 
catalogue or atlas of variable stars. Interspersed among the 
variables properly so called they are apt to lead observers to 
waste their time on them. 
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The other question : what should be done with the manu¬ 
scripts remains an open problem. The plotted charts are not 
accurate enough for photographic reproduction, nor will they 
ever be used for engraving, since charts can be engraved directly 
from the catalogues with greater accuracy. The catalogues, on 
the other hand, could be published at less expense, and would 
afford a welcome comparison with other work of the same kind, or 
with the ecliptic charts of Chacornac, Peters, and Palisa. 

Since the readers of this note are probably aware of the 
forthcoming Atlas Stellarum Variabilium, it may be of interest 
to them to know that its plan was laid out previous to any know¬ 
ledge of Pogson’s work, and that its observations were practically 
finished before his manuscripts were examined. It seemed to be 
preferable to make no use of Pogsons catalogues in preparing 
this Atlas and to leave a comparison of the two works to a future 
time when his results will be more generally accessible. 

Georg etovjn College Observatory: 

1898 October io. 


On a New Instrument for measuring Astrophotographic Plates. 

By David Gill, C.B., F.B.S., etc., Her Majesty's Astronomer 

at the Cape of Good Hope. 

Introductory. 

The apparatus formerly employed at the Cape for measuring 
w Catalogue plates" resembled in general construction the one 
originally made by Messrs. Bepsold of Hamburg for Professor 
Bakhuyzen, and which is described by him {Bulletin du Comite 
Permanent , tome i. pp. 169-173). 

In lieu of the original microscope by which a single coordinate 
of the image of a star on the plate could be projected on and 
measured by a scale divided on metal, Messrs. Bepsold made for 
me a very perfect micrometer having two screws at right angles 
to each other, by which both coordinates of a star could be 
measured relative to the sides of the including reseau. 

With this apparatus the coordinates of about 8,000 stars were 
measured. The method of observation was to point on one 
reseau-line, then on the edges of the star-disc, then twice on the 
centre of the star-disc, then on the opposite reseau-line, and 
finally to repeat the operation in the reverse order. 

Thus the measurement of each coordinate, and of the star’s 
diameter, involved sixteen pointings and sixteen readings of the 
microscope. The process was unquestionably very accurate, but 
it cost far too much time in observing and in reduction to offer 
any hope of completing the programme of observation in a 
reasonable time—at least with the means placed at my disposal. 
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